Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2003-01 7980 

(43)Date of publication of application : 17.01.2003 



(51)lnt.CI. 


H03H 9/25 
H03H 9/145 




(21)Application number : 2001-199219 


(71)Applicant 


FUJITSU LTD 






FUJITSU MEDIA DEVICE KK 


(22)Date of filing : 29.06.2001 


(72)lnventor : 


MIURAMICHIO 






MATSUDA TAKASHI 






IGATA OSAMU 



(54) SURFACE ACOUSTIC WAVE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave 



element that has enhanced temperature stability while keeping a large 
electromechanical coupling coefficient. 

SOLUTION: The surface acoustic wave element is characterized in 
that interdigital electrodes are formed on the surface of a piezoelectric 
substrate to stimulate a surface acoustic wave, a recessed part is 
formed on a rear side of the piezoelectric substrate corresponding to 
the region on which the interdigital electrodes are formed, and a low 
expansion member is formed in the recessed part. 




LEGAL STATUS 

[Date of request for examination] 18.11 .2002 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detaiymair^wAAAAaayvlDA415017980Pl.htm 



12/7/2005 



Searching P AJ Page 2 of 2 

converted registration] 

[Date of final disposal for application] 

[Patent number] 3476445 
[Date of registration] 26.09.2003 
[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl 9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAAaayvlDA41 501 7980P1 .htm 



12/7/2005 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2003-01 7980 

(43)Date of publication of application : 17.01.2003 



(51)lnt.CI. H03H 9/25 

H03H 9/145 



(21)Application number 


: 2001- 


(71)Applicant 


: FUJITSU LTD 




199219 




FUJITSU MEDIA DEVICE 








KK 


(22)Date of filing : 


29.06.2001 


(72)lnventor : 


MIURA MICHIO 








MATSUDA TAKASHI 








IGATA OSAMU 



(54) SURFACE ACOUSTIC WAVE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave element that 
has enhanced temperature stability while keeping a large electromechanical 
coupling coefficient. 

SOLUTION: The surface acoustic wave element is characterized in that 
interdigital electrodes are formed on the surface of a piezoelectric substrate to 
stimulate a surface acoustic wave, a recessed part is formed on a rear side of the 
piezoelectric substrate corresponding to the region on which the interdigital 
electrodes are formed, and a low expansion member is formed in the recessed 
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CLAIMS 



[Claim(s)] 

[Claim 1] The surface acoustic element characterized by forming a crevice in the 
rear-face side of the piezo-electric substrate of the field where the Kushigata 
electrode for exciting a surface acoustic wave was formed, and said Kushigata 
electrode was formed on the front face of a piezo-electric substrate, and forming 
the low expansion member in the crevice. 

[Claim 2] The surface acoustic element of claim 2 to which said low expansion 
member is characterized by being Si film, Si02 film, or the alumina film. 
[Claim 3] The surface acoustic element characterized by consisting of a low 
expansion member by which the crevice was formed in the piezo-electric 
substrate with which the Kushigata electrode for exciting a surface acoustic wave 
was formed on one front face, the field in which it was close to the front face of 
another side in which the Kushigata electrode is not formed, the coefficient of 
thermal expansion was smaller than said piezo-electric substrate, and said 
Kushigata electrode was formed, and the corresponding field. 
[Claim 4] The surface acoustic element of claim 3 characterized by the depth of 
the crevice of said low expansion member being equal to the thickness of a low 
expansion member, or being large. 

[Claim 5] The surface acoustic element of claim 4 to which the front face of said 
piezo-electric substrate close to the crevice of said low expansion member is 
characterized by carrying out surface roughening. 

[Claim 6] One which was indicated to claims 1-5 characterized by having the 
polarization inversion layer of 5 or less times [ of the wavelength of a surface 
acoustic wave ] thickness on the front face in which said Kushigata electrode of 
said piezo-electric substrate was formed of surface acoustic elements. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface acoustic element 
equipped with the electrode which excites a surface acoustic wave on a piezo- 
electric substrate about a surface acoustic element. 
[0002] 

[Description of the Prior Art] The filter and resonator using a surface acoustic 
wave have small and the features of being cheap. Therefore, with the band pass 
filters and splitters of communication equipment, such as a cellular phone, the 
surface acoustic element is used broadly by the end of today. 
[0003] In recent years, the filter using a surface acoustic element is also asked 
for the further high performance-ization with high-performance-izing of a cellular 
phone etc. For example, by the temperature change, there is a problem that a 
passband will move and the improvement of temperature stability is demanded. 
[0004] The lithium tantalate (henceforth, LT) currently used abundantly as current 
and a substrate ingredient for surface acoustic elements is an ingredient 
advantageous to realizing the filter shape of a broadband, and is piezoelectric 
material with a big electromechanical coupling coefficient. However, it has the 
fault that it is inferior to temperature stability compared with the Xtal substrate. As 



a general inclination of piezoelectric material, the ingredient with a big 
electromechanical coupling coefficient is inferior to temperature stability, and 
ingredients, such as Xtal excellent in temperature stability, have conversely the 
fault that an electromechanical coupling coefficient is small. 
[0005] Various approaches are proposed in order to realize a big 
electromechanical coupling coefficient and an ingredient with the outstanding 
temperature stability until now. For example, the substrate which formed the 
quartz film which has a reverse temperature coefficient in lithium niobate 
(henceforth, LN) or the whole LT substrate front face is proposed (57 vol.SU- 
IEEE Trans.on Sonicsand Ultrasonics., 31, pp.51- 1984). Moreover, there are 
some which realized improvement in temperature stability by forming the 
polarization inversion layer of below wavelength extent in LT substrate front face, 
and using the electric-field shunt effect (the Japan patent No. 2516817 official 
report). 

[0006] Furthermore, a thin piezo-electric substrate and a thick low expansion 
ingredient substrate are joined by direct junction, telescopic motion by the 
temperature change of a piezo-electric substrate is controlled, there is also a 
surface acoustic element which was going to realize improvement in temperature 
stability (JP,11-55070,A, Proc.of IEEE Ultrasonics Symposium, pp.335- others 
[ 1998 / 338 and ]), and there is also a component which realized the same 
structure as this using adhesives etc. (the 20th supersonic-wave symposium 
November, 1999). 
[0007] 

[Problem(s) to be Solved by the Invention] It is difficult to control the 
membraneous quality of the quartz film by the substrate which formed the quartz 
film all over LN or LT substrate front face among what was proposed in order to 
realize the surface acoustic element which had a big electromechanical coupling 
coefficient and was excellent in temperature stability uniformly. Moreover, since 
the quartz film is formed also on the Kushigata electrode (henceforth, IDT) for a 
temperature characteristic improvement, it is not put in practical use from 



propagation loss of a surface acoustic wave becoming large etc. 
[0008] Moreover, by the approach of forming a polarization inversion layer in LT 
substrate front face, since annealing in the elevated temperature directly under 
the Curie point (<=600 degree C) is required, difficulty is in the controllability of 
the depth of a polarization inversion layer. In what joins a low expansive additive 
substrate to a piezo-electric substrate, telescopic motion by the temperature 
change is controlled, and in order to acquire higher effectiveness, it is necessary 
to make a plane of composition into a mirror plane. However, as a result, 
reflection of a PARUKU wave takes place by the junction interface, a surface 
acoustic wave is affected, and technical problems, such as causing degradation 
of a filter shape, occur, and are not put in practical use. 
[0009] After carrying out surface roughening of the LT substrate rear face to 
JP,2001-53579,A to this problem, the component joined to the low expansive 
additive using adhesives is proposed. However, the improvement effect of 
temperature stability is also falling [ this component ] with the fall of the adhesive 
strength of an interface. 
[0010] 

[Means for Solving the Problem] This invention offers the surface acoustic 
element characterized by forming a crevice in the rear-face side of the piezo- 
electric substrate of the field where the Kushigata electrode for exciting a surface 
acoustic wave was formed, and said Kushigata electrode was formed on the front 
face of a piezo-electric substrate, and forming the low expansion member in that 
crevice. According to this invention, temperature stability can be raised, without 
reducing an electromechanical coupling coefficient. 
[001 1] Moreover, this invention is close to the front face of the piezo-electric 
substrate with which the Kushigata electrode for exciting a surface acoustic wave 
was formed on the surface of one side, and another side in which the Kushigata 
electrode is not formed, and its coefficient of thermal expansion is smaller than 
said piezo-electric substrate, and it offers the surface acoustic element 
characterized by consisting of a low expansion member by which the crevice was 



formed in the field in which said Kushigata electrode was formed, and the 
corresponding field. According to this invention, with improvement in temperature 
stability, the effect on the surface acoustic wave by reflection of the bulk wave in 
a junction interface can be controlled, and degradation of a filter shape can be 
prevented. 

[0012] or [ that the depth of the crevice of said low expansion member is equal to 
the thickness of a low expansion member for the improvement here in 
temperature stability ] - or enlarging is desirable. Moreover, for reduction of the 
effect by reflection of a bulk wave, it is desirable that surface roughening of the 
front face of said piezo-electric substrate close to the crevice of said low 
expansion member is carried out. Furthermore, you may have the polarization 
inversion layer of 5 or less times [ of the wavelength of a surface acoustic wave ] 
thickness on the front face in which said Kushigata electrode of said piezo- 
electric substrate was formed. Thereby, temperature stability can be improved 
more. 
[0013] 

[Embodiment of the Invention] Hereafter, based on the gestalt of operation 
shown in a drawing, this invention is explained in full detail. In addition, this 
invention is not limited by this. The numeric value which shows the temperature 
stability shown in the following examples was calculated by the structural- 
analysis simulation which used the finite element method. It turned out that the 
following relation between the frequency temperature characteristics (it is called 
Temperature Coefficient of Frequency and Following TCF) which show the 
temperature stability of the thermal stress T called for by the simulation at the 
time of giving a temperature change and a surface acoustic wave device is in 
approximation. 

The unit of ppm/**, and stress T of the unit of TCF=0.00033, T2-0.0862, and T- 
39.84TCF is MPa. 

[0014] The TCF value in the following examples shows what was drawn from this 
relation. TCF of the surface acoustic wave device in which the Kushigata 



electrode was formed on the LT-42"Y-X substrate which has not coped with it for 
the improvement in temperature stability is [ about ]. -It is 40 ppm/degree C. The 
substrate which has not coped with it here for the improvement in temperature 
stability is a substrate which only prepares the Kushigata electrode (IDT) for 
exciting a surface acoustic wave (henceforth SAW) on this substrate, and has not 
joined the low expansive additive etc. 

[0015] When the substrate which consists of other ingredients, or the substrate 
with which bearings differ is used, it is necessary to conduct the same simulation 
and the same experiment and to obtain relational expression strictly. However, in 
the case of the substrate of a cut angle near LT-42"Y-X of LT substrate, 
approximation relation can be obtained, if correction is added by the above- 
mentioned formula at the time of T= 0 so that TCF may turn into TCF with the cut 
angle from the first. 

[0016] The block diagram of the 1st example of the surface acoustic element of 
this invention is shown in <1st example> drawing 1 . In this 1st example, the IDT 
mold resonator 2 made from aluminum is formed on the LT substrate 1, and the 
protective coat 3 with a coefficient of thermal expansion smaller than the LT 
substrate 1 is formed in the margin field around the IDT mold resonator 2 of the 
front face of a substrate 1 so that the IDT mold resonator 2 may be surrounded. 
This protective coat 3 shall be formed by the quartz (Si02) film. Other ingredients 
may be used for it, as long as a protective coat 3 is a low expanded film which 
has the function to restrict telescopic motion of a substrate 1 and is film with a 
coefficient of thermal expansion smaller than a substrate 1. Generally, the 
coefficient of thermal expansion TO of the travelling direction of SAW of the LT 
substrate 1 is 16.1x10-6/degree C, and the coefficient of thermal expansion T1 of 
the quartz film 3 is 5.7x1 0-7/degree C. A spatter, CVD, vacuum evaporationo, a 
spin coat, etc. can be used for the method of forming the quartz film 3, and 
etching, the lift-off method, etc. can be used for the patterning method of the 
quartz film 3. 

[0017] However, as long as the forming-membranes method and the patterning 



method are not approaches of having a bad influence on the substrate front face 
of the field in which the IDT mold resonator 2 and the IDT mold resonator 2 were 
formed, approaches other than this are sufficient as them. For example, after 
forming the quartz film 3 in the margin field around the IDT mold resonator 2, you 
may make it form the IDT mold resonator 2. 

[0018] Although the IDT mold resonator 2 consists of so-called Kushigata 
electrodes for exciting SAW, generally it is the propagation direction of SAW 
which has arranged the INTADIJITARU transducer (IDT) in the center and was 
excited, it has the configuration which has arranged the reflector on the both 
sides of IDT, and each of IDT(s) and reflectors is formed by the metal membrane 
with thin 1 -micrometer or less extent in thickness, such as aluminum metallurgy. 
[0019] The result that made the parameter thickness of the LT substrate 1 and 
the quartz film 3, and it carried out simulation is shown in drawing 2 . In drawing 
2 , thickness W1 of the quartz film 3 was set to 50 micrometers thicker than the 
thickness W0 (0.4 micrometers) of the Kushigata electrode also with the samples 
1 and 2 of this invention, and the sample 3 was taken as the same thickness (0.4 
micrometers). The conventional component shows what does not have the 
quartz film (TCF=-40ppm/degree C) to drawing 2 for the comparison. 
[0020] Since stress T serves as -45.1 and -84.6MPa, respectively in the case of 
the samples 1 and 2 which set LT substrate thickness (L1) to 350 or 150 
micrometers with the structure in which the quartz film of 50-micrometer 
thickness (W1) was formed to the perimeter of IDT, TCF becomes in -36 and 
degree C and -31 ppm /by the above mentioned formula. Therefore, according to 
this comparison of TCF, 10% and 23% of improvement in temperature stability is 
possible respectively to -40 ppm/degree C only in the case of LT substrate. 
[0021] However, like a sample 3, since TCF becomes -39.9ppm/degree C when 
the thickness of the quartz film 3 is the same as that of the Kushigata electrode, it 
is necessary to make thickness W1 of the quartz film 3 at least thicker than the 
thickness W0 of the Kushigata electrode. Especially, as for the thickness W1 of 
the quartz film 3, about W1 >=50W0 is desirable to the thickness W0 of the 



Kushigata electrode. 

[0022] Moreover, the coefficient of thermal expansion T1 of the viewpoint of 
suppressing telescopic motion by the temperature change of LT substrate also 
about the relation of the coefficient of thermal expansion of the LT substrate 1 
and the quartz film 3 to the quartz film 3 should be just smaller than the 
coefficient of thermal expansion TO of the LT substrate 1 . 
[0023] Furthermore, as shown in drawing 3 , after investigating the about several 
micrometers field around the IDT mold resonator 2 of LT substrate 1 front face, 
the quartz film 3 may be formed. Since telescopic motion of the LT substrate 1 of 
the part of the IDT resonator 2 is suppressed also from a longitudinal direction, 
temperature stability improves. 

[0024] The cross section of the 2nd example of this invention is shown in <2nd 
example> drawing 4 . A cavity (crevice) 4 is formed in the rear face which is the 
side which forms the IDT mold resonator 2 made from aluminum, and by which 
the IDT mold resonator 2 of the LT substrate 1 is not formed on the LT substrate 
1. 

[0025] Etching and the sandblasting method can be used as a method of forming 
a cavity. And the low expansive additive 5 is formed on the base of a cavity 4. As 
a low expansive additive 5, a quartz or an alumina can be used, for example. 
These low expansive additives 5 can be formed by approaches, such as a 
spatter and CVD, like the 1st example after formation of a cavity 4. 
[0026] In drawing 4 , thickness L1 of the LT substrate 1 is set to 350 micrometers, 
and thickness L2 of 30 micrometers and the low expansive additive 5 is set to 
about 100 micrometers for the thickness L3 of LT substrate of cavity 4 part. In 
respect of the field in which the IDT mold resonator 2 was formed, and the 
opposite side, a cavity 4 is formed in the field of the IDT mold resonator 2, and a 
corresponding field, and should just presuppose that the area of a cavity 4 is 
comparable as the area of the field in which the IDT mold resonator 2 was 
formed. For example, what is necessary is just to form the cavity 4 of an area 
comparable as this, if the formation field of an IDT mold resonator is made into 



about [ 500micrometerx100micrometer ] area. 

[0027] Moreover, as shown in drawing 5 , you may also embed the wafer of a low 
expansive additive using a binder etc. so that the whole impression of a cavity 4 
may be filled. 

[0028] The result of having performed simulation to drawing 6 by making the 
thickness L3 of the LT substrate 1 of a cavity part and thickness L2 of the low 
expansive additive 5 into a parameter is shown. Although a sample 2-1 and 2-2 
are the cases of a configuration of having been shown in drawing 4 , the case 
where the stress at the time of using a quartz as a low expansive additive 5 uses 
-42MPa and an alumina serves as -81MPa, and TCF becomes in -36 ppm 
[ degree C ] /and degree C and -32 ppm /, respectively. Since about 30 
micrometers of low expansive additives 5 are formed, all become low and TCF 
can make temperature stability higher than the conventional sample (- 
40ppm/degree C) for them. 

[0029] With the sample 2-3 which set low expansion stock thickness to 250 
micrometers, and the configuration ( drawing 5 ) of 2-4, when a quartz is used as 
a low expansive additive 5 and stress uses -148MPa and an alumina, it is set to - 
173MPa, and TCF falls to -22 and -17 ppm/degree C, respectively. That is, 
compared with a sample 2-1 and 2-2, temperature stability becomes [ the 
direction which thickened thickness of a low expansive additive ] high. Moreover, 
although the coefficient of thermal expansion of the quartz is smaller than an 
alumina, since the Young's modulus of an alumina is large, in the case of the 
same thickness, it turns out that the alumina of a TCF improvement effect is 
larger than a quartz. 

[0030] The cross section of the 3rd example of this invention is shown in <3rd 
example> drawing 7 . In this example, the LT substrate 1 and the substrate which 
consists of a low expansive additive 5 are joined by direct junction, and a cavity 4 
is formed. This cavity 4 is formed in the rear face of the field in which the IDT 
mold resonator 2 was formed. Moreover, let this cavity 4 be the magnitude which 
serves as the almost same area as the field in which this IDT mold resonator 2 



was formed. For example, let both fields be 100micrometerx400micrometer 
rectangle fields. 

[0031] Moreover, in order to reduce the effect of reflective of a bulk wave, as for 
the part of the rear face of the LT substrate 1 exposed into this cavity 4, it is 
desirable to carry out surface roughening. What is necessary is just to perform 
surface roughening by the sandblasting method. 

[0032] What is necessary is just to form a cavity by the sandblasting method etc., 
after joining the LT substrate 1 and the substrate which consists of a low 
expansive additive 5 as a manufacturing method. Moreover, the through hole 
equivalent to a cavity 4 is vacated for the low expansive additive, and you may 
make it join it to the LT substrate 1 . Moreover, a cavity 4 is deeper than the 
thickness of the low expansive additive 5, and you may make it the LT substrate 
1 also become a part of cavity 4, as shown in drawing 8 . 
[0033] The result of having performed simulation to drawing 9 and drawing 10 by 
making thickness of the LT substrate 1 etc. into a parameter about the 3rd 
example of this invention is shown. Drawing 9 makes thickness L5 of the low 
expansive additive 5 the constant value of 300 micrometers, and the case where 
the thickness L1 of the LT substrate 1 is changed is shown, the case of the 
sample 3-1 which set thickness L1 of the LT substrate 1 to 100 micrometers 
according to this -- stress T-214 - MPa and TCF became -8ppm/degree C and 
the biggest effectiveness was acquired. In this case, compared with the 
conventional component, TCF improves 80%. 

[0034] Drawing 10 fixes the thickness L5 of 100 micrometers and the low 
expansive additive 5 to 300 micrometers for LT substrate thickness L1, and 
shows the case where the field area of a cavity 4 is changed. The magnitude of 
the cavity 4 of a sample 3-1 is 100micrometerx400micrometer, and is the same 
magnitude as the formation field of the IDT mold resonator 2. The magnitude of 
the cavity of a sample 3-4 is 4 times the formation field of the IDT mold resonator 
2, and it is 16 times the magnitude of the cavity of a sample 3-5 of this. According 
to drawing 10 , in the case of a sample 3-1 , it turns out that stress T is the largest, 



TCF is the smallest, and temperature stability is the best. 
[0035] In order to lessen <other examples> and effect of reflective of a bulk wave, 
as shown in drawing 1 1 , acoustic material 6 may be formed in a cavity 4. For 
example, resin, such as epoxy, can be used as an acoustic material 6. Here, the 
thickness L1 grade of the LT substrate 1 is good like drawing 7 then. Acoustic 
material 6 uses a spin coat for the rear face of the LT substrate 1 of cavity 4 
100micrometerx400micrometer part, and should just apply it to it. 
[0036] Moreover, as shown in drawing 12 , after carrying out surface roughening 
of the rear face of the LT substrate 1 of cavity 4 part, the low expansive additive 
7 may be formed also in this cavity 4 part. According to this, further, telescopic 
motion of the LT substrate 1 is suppressed and temperature stability can be 
improved. Although the same quartz as the low expansive additive 5 etc. may be 
used for the low expansive additive 7, an ingredient which is different if it is an 
ingredient with a coefficient of thermal expansion smaller than the LT substrate 1 
may be used for it. 

[0037] Furthermore, as shown in drawing 13 , after forming the acoustic material 
6 shown in drawing 11 , the low expansive additive 7 may be formed in the cavity 
4 remaining part. This configuration as well as drawing 7 can carry out control of 
reflection of a bulk wave, and improvement in temperature stability. Moreover, 
like drawing 9 , after carrying out surface roughening of the rear face of the LT 
substrate 1, considering as space, this cavity 4 part is made close to the low 
expansive additive 5, and may join the low expansion substrate 8 (refer to 
drawing 14 ). Since a process which embeds a low expansive additive etc. into 
cavity 4 part which is a process more complicated than the junction process of 
the low expansion substrate 8 is not needed according to this, easy-izing of a 
component formation process and time amount compaction are attained. 
[0038] Moreover, if the polarization inversion layer currently performed into the 
part in which IDT on the LT substrate 1 shown in the 1st, 2nd, or 3rd above 
mentioned example is formed from the former is formed, a higher temperature 
characteristic improvement effect will be acquired. Here, as for a polarization 



inversion layer, it is desirable to form in the location in which IDT is formed on the 
front face of the LT substrate 1 with which the IDT mold resonator 2 was formed 
at 5 or less times [ of the wavelength of a surface acoustic wave ] thickness. 
[0039] Numeric values, such as a parameter described in the above example, a 
low expansion ingredient, etc. show an example, and are not restricted to this. A 
surface acoustic element is not restricted to one resonator, either, and can be 
applied to the duplexer using the ladder mold filter which consists of two or more 
resonators, DMS filters, and these filters etc. 
[0040] 

[Effect of the Invention] According to this invention, the surface acoustic element 
excellent in temperature stability can be offered, with a big electromechanical 
coupling coefficient maintained. Moreover, even when a substrate is joined, the 
effect by reflection of the bulk wave of a substrate can be reduced, and 
degradation of a filter shape can be prevented. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the 1st example of the surface acoustic 



element of this invention. 

[Drawing 2] it is as a result of [ of the temperature characteristic of the 1st 
example of this invention, and the conventional component ] simulation. 
[Drawing 3] It is the block diagram of the 1st example of the surface acoustic 
element of this invention. 

[Drawing 4] It is the block diagram of the 2nd example of the surface acoustic 
element of this invention. 

[Drawing 5] It is the block diagram of the 2nd example of the surface acoustic 
element of this invention. 

[Drawing 6] It is as a result of [ of the temperature characteristic of the 2nd 
example of this invention, and the conventional component ] simulation. 
[Drawing 7] It is the block diagram of the 3rd example of the surface acoustic 
element of this invention. 

[Drawing 8] It is the block diagram of the 3rd example of the surface acoustic 
element of this invention. 

[Drawing 9] It is as a result of [ of the temperature characteristic of the 3rd 
example of this invention, and the conventional component ] simulation. 
[Drawing 10] It is as a result of [ of the temperature characteristic of the 3rd 
example of this invention, and the conventional component ] simulation. 
[Drawing 1 1] It is the block diagram of the example of others of the surface 
acoustic element of this invention. 

[Drawing 12] It is the block diagram of the example of others of the surface 
acoustic element of this invention. 

[Drawing 13] It is the block diagram of the example of others of the surface 
acoustic element of this invention. 

[Drawing 14] It is the block diagram of the example of others of the surface 
acoustic element of this invention. 
[Description of Notations] 

1 Piezo-electric Substrate 

2 IDT Mold Resonator 



3 Protective Coat (Quartz Film) 

4 Cavity (Crevice) 

5 Low Expansive Additive 

6 Acoustic Material 

7 Low Expansive Additive 

8 Low Expansion Substrate 
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